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__ Buraing of explosives. K. Axpaggv (Compt 
rend. Acad. Sci. U.R.SS., Ange *220—327). ana 
are reoonied fur the effect of tube diam. (D), temp., 
and cu, density on the rate of burning of vst gan () 
and cryst. tetryl (II) contained in glass 
detonation was observed. There was a min. D os 
— burning was not propagated, the exact val. 

ing on conditions. The vals. for (I) and (I) 
at 20° were 2 mm. and 8—12 mm., respectively. ae 
flame temp. for (J) wan 960—1050°, HSK 
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The upper tem erature limit for the defiagration of 
explosives. Kh. Amtrecev. ta Physokon OY K 
SOS. 3, 11-2185). Haplosi va tate at 
Jower temps. burn elowly and qui i me ot 
euncehat bighes temp. ‘and rapid i t aull 
highet Ceups. The wu 
Ny oa, pictie acie ‘ 
tebcamiteate vow’, Arndt tat caine 
any? and Diasting gelatin 250". Yhe ta 
tesa acked for Larger quantities of oop 
i vat belaw ictlagration temp § 
exaplowve is plunged inte a 
hath at a temp. upper limit. Addn. of alkal 
oc of decosupn. tof HySO., alse tends to 
produce dcflagration. are explained on the 
oducls formed 


basis of a max. 
at a certain temp. " tion. 
. Rathmana 
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ANDREEV, Ky-Ke- ANDIVEYEV, KK. 


RT-1528 (The mechanism of explosive reactions) 


ZHURNAL OSSHCHEL KeIIQI, 5: 2128-2134 19 Or Rus c . 
for review) 3, 1935 (Orginal Russtan Source not available 
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The action of gas explosion oa solid explosives. K.K. 

Amlicey and V. BP, Madov. Com. rend. acad. nf 

Q RON. S. 28, 105-7( 14030) pin Ragtich).--Two series of 

expts. were carried out (one at atm. and lower pressure. 

aa the otber at high pressures) to ascertain the actin 

of ‘gas explosions on solid explosives and to prove the — of Ib azide placed ina side arm) and the explosion photo- 

hypothesis act forth in (C. A. 29, 4998"), In the first graphed. Picric acid (1), tetryl- (1) and penta-eryth- 

series a glass tube, 25 mm. in diam. and 1.5 m. long, = ritol-tetranitrate (IIL) were tested. None of these er- 

was filled with a H-O mist. after evacuation, and a mnall plosives either exploded or burned wheo the gaseous tnizt. 

amt. of explonive (qs a solidified drop of a large crystal) had an initial pressure of 1 atin, of when [Dand HI were 

was placed on a piece of Fe in the center of the tube heated up ta 100%, The Pb azide as a ‘“pasaive’’ explo. 

The H-Ghinnt. waedetoneted thz fing a Thing. charge ave was found to work well for gas pressces of 70, 40) 
and 210 mm. In the 2nd series, an elevtrolytic gas mist 


was introduced into an cvacuated steel tube (38 mm, bore 
and | om. long) and exploded by Ph azide av before. 
Kapts. were carried out with [, Hand blasting tin 
IV). At atm. presvure IV did not bura or explode; at 
5 and 10 atms. it burned without deforming the tube, 
while af still higher pressures it exploded and the tube was 
blown to pieoes. IIL (cast) was found not to burn of ev 

plade at G of 10 atms.; at 15 atms. it ignited, and cr- 
ploded at 20 atme.; while II (powd.) eaploded at 10 and 
1Satms. F was found to burn at 2U and 24 etme, and ex- 
plode at 30 atms, The authors maintaia that the tesults 
obtained support the deductions made from theic calcny 
aml theory. Frank Gooet 
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Liberation of tozic gases in the explosion of industria] 
explosives. K.K, Andtwev and M. MM. Putkaln Compr 
rend. acad. 100. URS. SN. 2S, Wen Kngliste 
Guenvt Zhur 1930, No 2, @¢-7 Ammonte No Hen ea 
tote and xseg NIQNOQD) das m4 have the optima 
eetupa with respect te cl) amt. of tove gases bherated 
and 2) evplouve Power When exploded Ce Me ect | 
feaubin the preseney af UNAIT A, an ime teae tn the pega 
en of trated an the ase fasbtewd ina geeat den teas 1y 
the att. of avntes af N ferred Pat ite teased tthe amt af 
Celprewat. Addn OU dette th weed one abet tle age tin 
ofthe NHNoy, tesultect as valesot Nota 
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explolives ee increasing pressure 
K OK. Andscev. Compt. rend. acad. saa. U. RLS. S. 29, 
460 T3(1040) (is Geman). Secondary caplasives burn 
at ater. preasure at arate of a few cm. per scc., Independ- 
tit ent af the diam. of the tube, the mite increasing as d. of 

i kmading decteawe | When burned ander incerasing pres 
sure reaulting from thet: gasce of combustion, detonation 
may ao Teate woe wade ju heavy. choed Be tutes 
PONS Gain. ete column af caphaive belng ignited by a 
| 2a taniter. The pressure was coatralied: by means ot 
;  daske ud 'b of steel of diflcrent thicknesses cuvering a3<m. 
11! ede in the chasing cap. Pb disks 1, 2.5 and 8 om, thick 
| blew out at pressures of 25, OS and 210 kg./sq. cnt., tesp., 

and the lubes fragmented at 800-700 bg./sq. cm. 
effect on the tube scrved to brdicate the type of decompo. 

ehetber snuuple uring, esploion ot detonation 


Celatineds explosives (grtatin slynamite blasting 5 tba 
7) gad gubr dynamite) burned witheut tletonatton, Puls 

+ werwlent eajimsives detonated wheit the Increase in rete of 
| cemtnstion produced a crit, peeamiue in the combust ton 
front. Heaogen and Fenthrit detonated under the con- 
finerment obtained with a 2.8-mm, Pb disk (65 keg./sq. 
cm); Tetryl, picric acid and TNT when steel disks were 
ured, Cast pictic actd and TNT gave a lesser degree of 
fragmentation than the cryst. powder, All of the ex- 


plosives tested gave fewer fragments when pressed to high 
a. The tendency to detonate was in the same order as the 
eenutivences of the expbalves to imnect. ¢.a. 38. 
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PROCESSES AMD PROPERTICS MOTT 
The pature of nitlating “explosives. K. K. Andrecy. . 
PSS. K-44, 18-20 (1088); Compt. 
18-10( 1044) (in English) .-- 
i > (1) ine 


burning . 

sives (SB). The fast 

greater heat evolution in the solid phase c-arelated with 
instability of the exphnive at some tema ne cebedah Fes 
wail, Thus « SK can be converted 
by altering the trol, so as ty waake it 
y ver ot ania generar’ Into ¥ri- 
(b) by fowering th vapor p 

€. g-. cunverion ul pier: luto its K galt. Kamp. 

© ested showisig Jack of comrelles between the satuir 
of an exphoriver ban 1E of SK, and lis e ol OE, 
i. e., the rativ of its heat of reacthoa to beat ot ey 


vapor pressure is my 
inte an IB either {o} 
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The dependence of the pernieg velocity of smokeless 
wdéers on the pressure. K. Andreev and A. P. 
par a (Mendcleyev Inst. 5 Chem. Tech.). Compe. 
end, ecad. sci. U.R.S.S. 48, 867-70(1945).—Expts. 
ore made in a thick-walled steel bomb (vol. 1.3 1.) with 


nitroglycerin smokeless powder for rockets, in the form of 
mid cylinders 8mm. X 100 mn., wrapped in asbestos asl 
tightly fitted into @ glass tube. Fue pressures from 2 to 
74) kg. /eq. cm. the law of burning, a © 4+ Ag, pervi- 
ously established (C.4. 37, IN72*) for brearures up to 2 
kg./sq. om, was confirmed. . G. Storm 
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Burning velocity of a Bickford fuse as related to pres-" kg./eg. cin., and A = 72.6 and z = 0.234 when p lies be- | i 
sure. K. K, Kaltes (Mendeleyew tut. of Chen. tween 4 and 30 & is em. Compared to aie cake ny “ee 


ee 
e% 
aa 


Tevh., Maw) Coma eends nad. see URN NS 49, atances studied by AL CO0 37, 18728), the burning velo: ‘“@e 
' 427 UCtvdd). ECL SSM A stindy de ade of the city of gun powder ts deatt dependent upon the pressure 8 “e060 
i. charactet awd velocity of the bucniag process of Wickford The burning veluvity of gunpowder increases by only 14% ; 
fuses at various pressures from the ciin., below which the upon raising the ssure from 10 to 30 kg./sq. cm. In . "eo 
| Peooess stops, to dU kg sg. cm. At Tatn. expty wete practice the fuse is burned in a taraping, sexnetimes very om Y ) 
fun io parallel ina bob and outude it. The abseace of a thick, a that the combustion gacee do not have free ac- tj 
tletevlable diffeceuce in vehwaty avbcated that (he fuse ons tothe atm. Ava reealt an apprvialle ptracure nay _ |"ee 


dloes not beat up while Uaning ta the bob. | The eapte. dovelop fu the aartow canalledt by the burned ont oure owing 
at preseures up te 2.5 kg. /eq. cin. wcte carrted out with 20 tu friction of the gasca an ite walls as they flow thevagh, 
types af fuses designated by A. ae black and with fawrate In the case of deep totcholes and also in the 


at higher pressures only the white typo was cudied. The {case of ging of the canal by solid combustion products. 
depetntcnce of the burning velocity upon the pressuce is [The acccleratien of the burning process in the borehole ac 
cuperenedt by Vo= Ag, where for a black fuse 4 © 32.8 (@ result of @ posable increase in pressure will be relatively 
aude = (L478 where Vis in cm./min. and p hes between snall; guapowder is the mouse suitable substance for charg: 
(1? and 2.4 kg. /eq. cra. (at sonaller proaures, 0.016 and ing a slowly burning fuse. Under pressures which are 
0.103 kg./aq. cin, the fuse did not burn), For the white met with In underwater blasting the possibility of an ac- 
fuse B= 50.0 and ¢ © O.AON when p does not exceed 2 celeration in the burning process cannot be neglected; it 
is necessiry to jucrease the length of the fuse correspond. 
ingly. A. did not detect the flashtike acveleration of the 
burulag process which Snelling and Cope observed be- 
ainalag wtth preeures as low as dati. (C..0. 6, IE) 
. Louis KE. Marchi 


_ timate titemarns ot 


cots 


UMt CLASSIFICATION 


fon ee ee 


matie as ween 


r 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101510020-1" 


CIA 


> 


PACCESMES amb paceeatun pea 


Influence of the conditions of m on the inflamma- 
ton of gaseous mixtures. K. K. Andreey. . Dotisdy 
Abed. Newk S.S.S.R. $0, TS-B(IN45). - mastible 
gases evolved from the upper oper end of a vertical B-cam. 


channe! bored in the asis of a nitroglycerin powder hg 
det 40 mm. in diam., stoppered at the bottom, with igni- 
tion of the channel starting at the bottom, failed to pro- 
duce a fame with a cylinder 35 mm, high, and the powder 
t turned only along the surface of the channe! without 
teaching the upper end. With a cylinder 15 mm, high, 
a dame appeared some time after the start of the com- 
bustion; thus, ju d expts., after 0.18, 0.32, snd 0.34 min., 
_when the diam, of the channe? had increased to 19, 24.5, 
and 26 mm., resp. Ignition of the bot gas evidently re- 
quires slow mixing with air, which takes place only if the 
gas is evolved at a low rate; hence, gases evelvad too 
rapkily fail to ignite. N. Thon 
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of combustion of ‘nitroglycerin’ fs 
gelatinized liquid under ¢ 
an, however, 
(dag er under 200 mm. Hay the exptl. 
bande 6 ge /sq. crn. /sec. is substantially 
p.) was of Vda caicd. by Landau’s f 
thee ates stable burn 
because of the incre: viscosity. 
wg. under conditions of fash -point detns. 
(about 00°), the velcity of combustion being ereater : 
and the viscosity smaller, slow burning becotnes even less 
pacha se te stable than at room temp., and detonation will ensue. 
Cll : atic g 0 Thus, gelatinized nitroglyces*n 93:7 detonates 00 self- 
nised at 3:0 cm, /mvn 7 ceaor: while the 70:40 gelatin jocsnot, .N. Thon 
it gives for the quid n = 8.68. 


bal aon one 
a . thon to zero content of the 
fatinizer (froin cayte. with 1-207 colloidal ectton), one ~ 


! om = 9.53, The meant @ 8.4 cm./min. corresponds 
|) tate = 0.2048 /oq. crn. jace., in fair agreement with the 
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Combustion of methyl! ritrate. K. K. Andreev and 
MOM. Purhaln. Poklidy Ubud. Suwa SSSR. 50, 281- 
411068). Latatau’s inequality fof. preceding slate.) 
wee further tested in the case of Me NG, couventent be- 
cus] of ite bow Unting ternp GOS” At foci dongs, te 
fin g eq. cosaer od dea linear function uf the preasute p 
fin bg. seq. cm), te = O10 + O13) 9, up lo 3.8 atm.,; 
fronts 3.75 atan. up, the surface of the build becomes un- 
stable and camlaistion becomes pulsating until, at still 
higher pressure, detonation cacurs. Tn terns of temp. t.7 
ow conmustion is stable beeween Gand AQ’, with re © 
L/(R.28 — 0.0826 2), detonation ocvurring (without visible 
pulsation) at Qa? Thus, MeNO, behaves tike uitro. 
giycol (A., C1. 40, O04) with the only difference that, y 
with the latter, uniform burning is perturbed ouly at p = 
BW hg./aq. co, and that, with rising temp, there is no 
teansition from combustion to detonation under atu 
pressure. Landau's linmting re was calcd. witha = 28.6 
dyn/cm. at 065" thy extrapolation of detns. at 0-G0%), 
with’ oo Ldoand es ~ 162K 10 fg cv under 1 kg. sq. 
cm,, tote © 24 g. sq cm. see. the captl te being 
0.130, it is clear that slow combustion should be srable 
under atm presente ACAD the expel ta OUT, and 4 
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combustion is stall stable. At detonation, at i 
U.108; the agreement with the calea!l latisting te os 
not fevt, but is acceptable in: view of the ancer- 
tsintles Invelved inthe extn. Under poo 2.05, at 12%, - 
coinbustion, mone expt, was stable with ro & 0.964; in 
another it was pulsating, with co © 0.462. Consequently, 
the Halting ro lies between these J valucs, iu agreement 
with the calcd. ra = 002. tn the case of nitroglycol, at 
the boiling temp, (V°),a@ = 23.4,38 = 15,0 © 187 x’ 
107%, and t. © 0.262, the actual te ds, at room temp., 
0.042, and at I84°, 0,063; consequently, in this case, he 
detonation can be brought about tuider atin, pressure by 
mere Increase of the temp. Under higher p, deviation > 
from heartily begius under 17.3 kg.esq. om., pulsation _ 
under 10.3; under these p, the caled. te © Uae and 
U8TS. resp. as acainst the actually observed te = 0.7% 


and OAMKE gore ent. se. M. Thea 
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‘The mechanism of the pulsating combustion of explosive 
systems. K.K. Andreev. J. Phys. Chem. (U.S.S.R.) 
20, 365 8(1046).—- Explosions Progress in a bed of ex- 
plasive only if the thermal cand. & is not tuo gtrat and not 
tov small. When & is too greet, the beat is conducted 
away so rapidly that the temp. drops below the ignition 
temp. 7; and when & is too small, the hot Liyer is thin and 
burns vut before the next layer teaches T. Pulsating 
combustion at low temp. has probably the following 
mechanisin, The first explosion does not progress because 
& is too great of too peal: t, and the pr drops below 7°, 
Rut the decompn. of the erploaive substance continues 
also at this temp., and if the decompn. products have an 
ignition temp. below T, they can explode some time 
after the first explosion stopped. This process can be 
Tepeated again and again. Under awe scometrical 
conditions pulsating combustion takes place also in an 


interval of pressures. Its mechanism is discussed. 
_ J.J. Bikerman 
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NDREYVEV, KW : 

[Combustion of explosives at low pressures. KK. Das. is amaller the higher ¢ is, because a high » mesns 2 7 
: Andtocy. (Mendeleev Chem.-Tecanol, Inst., Moscow). more heat evulved per sec., tut the heat cund., X, of the 
LJ, Phys. Chem. (U.SS.R.) 20, 467-02(1046).—Liquid, explosive, its err etc. abo are important. Tbe kn- 
jelly, solid, of powd. explodves were filled loto glass portance of the thickness of the wall is another expression 
221 tubes about 6 cm. bong and closed at the bottom ead. of its cooling effect. In the absence of a tube, explosive 


peorsatas moon 


surface more rapkily than inside; 
the rst velocity was 103, and the 
om. . Thee of VIL wrapped in asbestos 
iy in als and in CO,. The mass velocity, #, of IV, 
! (glycerol nitrate 07, 4 Vv, VI in giass tubes fitue depends on the balk 
‘} was oteerved with I, UL, trotyl tH), picric acid, tetryl dof the explosive, i.e., the linear velocity = of (hd Bame 
! (IV), hesogen (V), and pyrosylin (VI). If the tube is almost proportionel tod. Powd. VI burns only et d be- 
broke, the creck was a cua for I and I, whereas — low 0.6. Probably, A of the powder becomes tou great 
; thick powder (VIE) caused straight longitudinal cracks. when é increases, and the flame loses too much heat. 
| The mass velocity, 9, of the flame was 2.60 g./sq. cm. Powders of IV and V burn only at d above 0.7. Prob- 
min. for Line tube with diam. D = 3.9 nm.,9.4 for powd. ably, the molten explosive penetrates deeper into the 
Vi at D @ 5.4%, 13.0 for Ca(N,): at D = &, 1.06 for cast powder the amaller the dof the latter. X of the powder em - 
1 at 2 @ 27.5, and 06 for Vilat D = 2t08mm. In bedded in liqvid is higher than that of the original powder. 
lease tubes the duwnward movement of the Game is ace VI dues no melt. Th> effect of the crystal size of IV is 
celerated (blasting griatin and peas dynamite were explained in the same manner, The veiocity, s, in glass 
tested), The value of D litte aficcts the v of Land HI, tu increases with temp. (2) — 10°). The tine, f, 
tat ocd IV ae greater the smaller Dis. The flame does not ~ of combustion of HO) cna. is fue 12.57 — 0.01978 T min., 
progres when DP is too small, The min. value of Dat where T is the abs. temp. The extrapolated temp. at 
, which combustion is still posible depends on the explosive, which / = 0 is 311° fer I, 227° for U, 238° for IV, and 
ita packing denuty, crystal size, and on the thickness of 363° for V. The captosives I, V, V1, and VI burn only 
Ube tube wall. Dug was, e.g., for cast IV 5.7 mum., cast / at a prewure, p, above 250 ~ 400, 000, 400, and 13u 
1X2, V6, Dbeas than 2, UL lev than 8.4, VI5.5, VII 1. Vosomm. Hg, resp. Liquid nitroglycerin bums only at 9 
in gymam tubes burned steadily only when the wall thick. below 300 rnin. Hg. The rate » usually increases line- 


ness wes lesa than about 5mm. The exist 
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ence of a Deve arly with p; pressures up to 1000 mam. Hg were tested. 
probably is dur to beat removal by the tube walls. Olten This Linearity contradicts the theory of Zel'dovich (C.4. _ 
The increase of « with » bs 
smalier for V, cast 
are not linear 
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The dependence of the burning Felocily of secondary 

and initiating explosions on the pressure. KK. Andrecy 

(Mendeleyev Set. of Chen. Technol, Mowor), nr: pf) y 
tend. acad. th. CRS. SE AIDE, ef CoA. 40, 

SAL - Kapte. were made jaa glass tube closed at the 

lower end. The tube was placed in a gli vessel (at pres. 

sures below 2 hge/sq. cmd, at inte a stecl boutb with i« 

window nude of org. glass (al pressures up to 3) kg sq 

om. The veawd ac boahb wae connected with a resco 

of Large volume making it pamuable to heap the preauce 

comet. during the burning process. Foo pressures up t 
ha /ag. can. the law of burning, « = 0004 Ap, previously 
estatdishedd (CoG. 37, INTL wan coutumed tor all the 
solid ae gelatinlihe ctplosives investigated (eter, here. 
ect dtrogottion na. Land io. 2, collation cottan, penta: 
erythirltol teteaniteate, and gelatinized ntteoglycerit ati 
nitroglycol). The numerical valucs of the cueffs. 4 and H 
are givenina table. The burning velocity of two initiating 
caplosives, Hg fulminate and Pb styphnate, was also 
tmeasureat by miaing with inert nonesplodve materials of 
secondary caplosives. lt was not posible to eatatiish the 
dependcnce of the bacuing velocity on prewure, Locause 
the burning prooese suns ina nonunifeens manner with 
distinet: pulsation amd fluctuating velocity. The data 
support the conchadon that the velovity deat feast doubled 
at P= She /eq cm. compacted with that at atin. preeure. 
The clata cn the burning velovity of eccunduacy ated fuitiat. 
ing caphives corrolamate the asstuoupthe that the differ. 
ence between these classes af explosives is direcdly con- 
nected with the difference in the magnitudes of the 
acceleration of burning process, which accounts for the 
tensibility of stathonary burning in the first case ancl its iin 
possibility in the second. Ray Ko Heike 
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gi effect of pressure oa the burning “of altroglycol 
K. K. Andreev (Mendeleev Het: for Chem. Tech 
Noscow) 7 Compt. rend. acad. soi. ULKS.S. 1, (id 
(1946).—-An tole study of unas effect of external pressure 
on the burning velocity of nitroglycol was tnade. At 
high pressures lisove 10 kg. pax yo ) the velocity does not 
increase at the simple lincar rate noted in the low-pressure 
range. J. K. Taylor 
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Action of potassium nitrate in the formation of noxious 
esses during the detonation of industria! explosives. h. 
2. Andreey and M. M. Purckaln Ob). EP. Mendeloeff Tust 
Chem Tevtinol, Moseuwt  Grept rend dando 
2 RON NSD, CER SCC ripulttishedteagts ty Matin 
todos ateet @hat Cee asda of KONGK ta anttiantte eaplastves 
ates teceedt the Gerusation af asides of No auch COD cenit. 
gazes). By tee of an ammonite UA NTLNOL BRNO, 
12) irmiteotolucne) which had given the thost favetabh 
results, it was shown that the amt. of sam surrounding the 
charge greatly influenced not only the decompn. of the 
charge jtvelf fait alse the formation of naxtons gasce 
Since in actial practice the favorable condithons establisted 
tycapt ad asidly not prevail, Ue abi of KNOL all 
trot sodve the pliders af ceclecdg tate gases bth 
method of paistag the delonstion capscity of anianniutes 
by more thorough pulverization and unving ay well ax by 


increasing beat of bin aed was practical, as was shown by 


rapts onan anenete (18 A trintteototucne, € wood meal, 


TTA NTRNG, to quarts sand: surrenading the charge! 
Wo Waele 
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7h The Influence of cubic density on the burning of ex- 2 | : 
{ ! A nlosives. K.K. Atmlivey (The Mawow Db. Mundaleyey tiles 
ist. Chem: Teeth). Compt read. aad. se CLR SS, : 
63, No. a, 233 A(10I8); cf. C..4. 40, T0324; 41, Quy. - ‘ 


The penpagation of burning is considered to inetude two 

consecutive processes. the chen. reaction and the propa 

catror of beat in the comtcnsed amt gas phase. The : 
i 


aNpty wate at atagrad sen as tee Kee pracetenbataees Loe tte Vatece mary y ) 
cement whttte these fra the Gaaer were ue edd fry tie ates of 
Teaming the cube ab od tbe eagdesive enatertel, this al -@0 
feo ts tivetty facta trvabvedd a dieat teatntet bow “ee 
eravare SttT CRC Eee | Ce Haraend oot a cutaas 
ab ave cat whan be Peretti beeeeties qeatscat ena ated De tons whihy =0@ 
ceases. Phe hear sebocsty af Pain snereases wath ery 
Uvereasiig eric aby bat the teas rite cen ains appar 

see 


canst. Pa the case of safroretion CED, the miss fate, as 
fae Doand HE, dees not depend na the a. Althoust) ae 
fowet fret of do wos established fae GiB an appar tient 
was fired, abowe whe hy bursang ceased to propagate. bbe 
pease far exitenes of Tanita teoth vases ty the same: 


Gid~ \b-viges comms: 


toe great eo vehwity of heat transferred in the condensed 
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Influence of the Rate of Combustion on the Character. 
istics of the Heat Flash of Fluid Explosives KK 
Andricv, Reports of the Academy of Sciences of 
PSS, v. ba, no. 1, 1946, p. 39-42. (in Russian.) 
Conditiona for combustion stability of liquid ex 
plosives, as defined by Landau's formula, were 
int estigated. It was found that the detonation 


character of the flash does not depend on the fact 
that the temperature of flash is below the boiling 
point of the liquid explosives. 
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Determination of inflammability of explosives. Ko K 
Andee and 1.1). Kastia (Mendeleyey fost. Char. Teel, 
Musca). Canht tend. acud. sos. CNS, $4, Lal ft 
(iM Cin Knghebd. Phe iguition of au caplosive of one 
thenstiy hy Cheese op anether cagdostve of antl density 
vwecee fe teh ben a cetee ante. needed gbeen tela, the deities 
svlatanes fein pled aver the autetanee beng losted 
As the demaity af the igniting capdosve was realuced, us 
temfency to agotte the substance under test way rede 
Wen the substance ander test has a high denuty, it haya 
td) teat Qransfer, and the heat apt fren the igniting 
eubestigreee ds aesrtbene rt toceernups tisate for Che fe at trates 
tote the substance ater test Consequently fli busaig 
Pte a ve eeeeties tee k steage WON) Thahkee 
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: ‘ Flashing: of osive substances. KK. Andreey. | | : ak re - oe : Me 
‘Zhu. Pritlod, Khivk, 21, T2-72{ 1918) 2k PC i 57 eee 


Russian references Is supplemented With. findings of A.- 


” flameless decnmpiti takes place. Thls is due fo the small! , : ds ee ah 
conen, of the decompn, products at the b.p, - The decompn. : : 


‘decomp. without a flash; how ever, at high temp. I takes: 


wplace again, 
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37180. ANDRE V, K. K. 4 OTKRYTIE A. G. Stoletova, (Yavienie Fotooffekta). 
V sb: Nayka i Zhizn. Mey 1949, 8. 159-72 


SO: Letopis' Zhurnal'nykh Statey Vol 7, 1949 
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AN URE EY, <4, 
CA 


Mecnanism of ignition of methane-air mistures upon 
the detonation of exploaive materials. KK. Aulicey.- 
and M.A. Kabinovech (Menticleey Chen -Teoh. linet, 
Moscuw). Zaur. Fis, Ahem. 24, GO BIC. Phe 
UN es Pb triniteoresarcinate, Hg fulminate, gunpowder, | 
K picrate, fulininate feily, and guncottoa were eaphated 
ina HO miat., and the samo materials + TNT were 
erploted ta CHyalr iat. If the amt. of explonive is 
abowe a crit. point (different far cach tnaterial), ignition 
takes place. The crit. limita were not the same for both . 
gasiniats, The ignition was also affected by the type of 
explosion (normal, with dispersion of the explosive, flash, 


oc tfetonatlon). The reason for this difference is in the 
tine delay for the autodgnitlon of the 2imivte The 
resulta are examined in terms of a theary of wifety cv- 
plosives fur mining ope truths. Paul W, Howerton 
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ANDREYEV, K.Ke; GLAZKOVA, 4.P. 


Theory of anti-firedamp action. Doklady Akad, Nauk S.S,S.R. 86, 801-3 '52. 
(CA 47 no.19310229 '53) (MLRA 5:11) 


1. D.I.Mendeleyev Chem,-Technol, Inst., Moscow, 
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ANDREYEV, K.K., professor. 


srvv. Moskva, Gos.icd-vo tekhniko-teoret.lit-ry, 1953. 61 p. 
[Explosion] Vzeryv os Trees 


(Blasting) 
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USSR 
Zh-Kh, No 3, 1957, 7557 


Andreyev, K. K and Glazkova, AP. 
‘Academy of Sciences USSR 

On the Effect of the Decomposition Products and Some Impuri - 
ties on the Thermal Decomposition of Nitroglycerine 


Dokl AN SSSR, 1955, No 2, 286-289 
It has been shown by means of a membrane-type glass manometer 


that the decomposition of nitroglycerine (I) which has been puri- 
fied of volatile impurities (water. etc.) is not accelerated by the 


presence of Jarge amounts of decomposition products. When | 


contains water, a sharp acceleration of the decomposition is ob- 
served after a certain induction period (IP). The authors explain 


this acceleration by the hydrolysis of nitrocellulose, which is cata- 


1/2 -13 
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greB0ry: USSR 


Abs Jour: Zh-Kh, No 3, 1957, 7557 


lyzed by the acid decomposition products of 1, and the subsequent 
Oxidation reactions The addition of acids to ] markedly decreases 
the IP. Partly decomposed 1, after washing with water, reacts at 
the same rate as fresh 1. The water which is formed also cataly- 
zes the decomposition. The removal of the d«composition products 
by the application of suction does not completely supress the cata- 
lyzing action. The addition of HNO, and of vlyceryldinitrate to I 


catalyzes the decomposition; in the latter cases, however, the 
reaction rate increases only after a considerable IP The effect 


of water and acids described above is also observed in the case of 
nitroglycol and (under certain conditions) in the case of nitrocellu- 
Jose. 


(D.0.Mendeleey Moscow Chem- lech nol. 
lst). 


Card Py he 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101510020-1" 


20-1 
"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R0001015100 sae 


L Testing the sensitivity to mechanical shocks of explosives, < 
using the ram impact mothod. kK. Sudreey, NLD, ? 
Muutina, and Yu. A. Rusakova, “oka clon, 
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ANDERYEV, Kenstantin Kenatantinevich, prefesser, dekter tekhnicheskikh 
“nauk; SHITKO, B.S., professor, doktor tekhnicheskikh nauk, redaktor; 
LYALIKOY, 3.S., polkovnik, redaktor; LBVINSKAYA, N,Z., tekhnicheskiy 
redaktor. 


[Bxplosions and explosives] Vsryv i vsryvchatye veshchestva, Moskva, 
Voen.isd-vo Hinisterstva obor. soijusa SSR, 1956. 116 p. (MLRA 9:5) 
(Bxplosives) 
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ANDREYEV, Konatantin Honstantinovich, professor; VERNIDUB, I.1., redaktor 
~" * PRIDEIN, &:H., tekhnicheskiy Pertict or ae 


(Thermal disintegration and combustion of explosives) 

Yermicheskoe razlozhenie 41 gorenie vsryvchatykh veshchestv. 

Moskva, Gos. energ. izd-vo 1957. 311 p. (MLRA 10:5) 
(Explosives) 
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Andreyev, K. K., Samsonov, B. S. 20 114-h-37/63 


Thermal Decomposition of Nitrocellulose in Vacuum (0 termi- 
cheskom raspade nitrokletchatki v vakuume ) 


Doklady Akademii Nauk SSSR, 1957, Vol. 114, Nr 4, 
pp. 815-818 (USSR) 


As is well known the thermal decomposition of nitrocellulose 
takes place at a constant absolute velocity of separation 

of the gaseous nitrogen compounds, if carried out in the 
current of an inert gas. It takes place with a high accelerstion, 
however, if one does not draw off the gaseous decomposition 
products. The constancy of the absolute velocity means after 
all a substantial increase in the relative velocity ona 
considerable period of the decomposition process. It might be 
assumed that the reason for this increase might be seen in 
the incomplete drawing-off of the decomposition products. 
Lebedev's tests proved however, that the absolute velocity of 
the formation of gas does not only not decrease in the case 
of an uninterrupted drawing-off of the gases forming in the 
course of the decomposition, bu: that it increases several 
times (up to 8 times). In connection with these results the 
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decomposition of nitrocellulose (13,35%) was more closely 
investigated in the vacuum. The diagrams ef figure 1 show 

that the formation velocity of the gases originating at 160°C, 
which is highest at the initial point, decreases uninter- 
ruptedly. This is true for gases condensed in a trap of 

diquid nitrogen. The formation felocity of gases not cought 

in the trap, on the tontrary, drops continuously according to 
Lebedev’s results At the beginning it is relatively low, but 
at the culminating point it risea 7-8 times and approaches the 
formation velocity of the condensable gases. Culminating point 
being passed, the formation velocity of the hard condensable 
gases drops. Its voluma amounts to from 1/4 to 1/3 of the 
total volume of the decomposition products. According to the 
course of the above graph, thea Summary velocity of gas formation 
remains nearly constant for some tine, that is until the 
culminating point in the curve of the hard conde“sable gases 
is reached; it then drops rapidly. The same diagram of the 
course of decomposition is confirmed by the curves showing up 
the loss in weight. The diagram of the dependence of the 
velocities of gas formations on texzperature enables us to 
compute the kinetic coefficient of Arrenius' equation. The 
dependence of this velocity on time is different for the 
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condensable and hard condensable gases, in the case of 
decomposition in the vacuum. This is hard to explain, unless 
one assumes at least two subsequent reactions. However, one 
may not consider the formation ofthe condensable gases as a 
simple monomolecular reaction, for the Summary velocity of 
gas formation increases considerably. From these facts it may 
be concluded that such characteristics as the summary velocity 
or the loss of weight are the result of a number of reactions. 
For this reason they may not be directly used for the 
computation of the kinetic parameters of the individual 
reactions. The above-said is true for tests in the vacuum. 
Without the vacuum the formation of gas takes place with a 
considerable acceleration. More gases than in the vacuum are 
obtained and the weight of the solid residue is less. Most 
probably the influence of the gaseous decomposition products 
consists chiefly of the interaction oftheir components capable 
of reaction with one another and with the solid matter and 
leads to the formation of additional gas volumes. At the 
beginning of the test oxygen slows down the formation of gas, 
but in the further course of the test it Causes a rapid 
acceleration of decomposition. Vapor alone little accelerates 
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the process, but together with oxygen there occurs, after 

an induction period, a sudden fall in pressure and then a 
rapid accelerution of the formation of gas. Thus the 
decomposition diagram described in publications is in reality 
determined by a common effect of water and atmospheric oxygen. 
The difference between nitrocellulose and nitro-glycerin, 
whose decomposition is accelerated by water also without 
oxygen, is apparently, above all, due to the fact that the 
separated nitrogendioxide at nitrocellulose may be rapidly 
reduced into monoxide. that no acids form, and that in their 
absence the hydrolysis progresses slowly. There are 2 figures, 
1 table, and 6 references, 2 of which are Soviet. 


Moskovskiy khimiko-tekhnologicheskiy institut im. D. I. 

Mendeleyeva (Moscow Chemical-Technological Institute imeni 
- I. Mendeleyev) 

November 17, 1956, by V. N, Kondrat'yev, Member, Academy of 

Sciences, USSR 

November 16, 1956, 
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in the Character of the oxplasion of Some Explosives and 
on the Influence of the Yressure on This frocess (0 kharuaktere 


vehi nekotorykh varyvehatykh veshchestv i vliyanii na 
nego devlentya) 


Wt ODT Abs WeUCHa re 
tekhnolopiya, 1358, Me 


wtarting fvom the uecsent conceptions concerning the process 
of combustion ond of detonation sxplogives, it ic dssumed 
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fderds dmmedistels to andden orice in 
unturnt portion of charge of the explosive detonetes. 
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preseure unter vhiecn the combustion procedds 
double influence: a} The rises in rrerrure 
of the Lendanu-effeet (fef 2) ond b) it 
tion o a thick lever of susrension. Dewe 
‘on of the explosion co be broveht . bout in sone 
ot.er by a slow heating from ontaice. Vhe aurntity of the 
isrerese? oxplosive: een be controlled bo a bot ontien 
tiiecknecs of tne hes sont. Je cetnor: a2 tha rrecan 
Pent Jeserived most cinvle tests ith @ifferent hinds 
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AUTHOR: andreyev, Ke KE. SC¥/156-56-4-6/49 


TITLE: On the Problem Concerning Theoretical Source Material of the 
Methods for the Determination of the Chemical Stability of 
Explosives (K voprosu o teoreticheskikh osnovakh metodiki opre- 
deleniya xhimicheskoy stoykosti vzryvchatykh veshchestv 

PERIODICAL: Nauchnyye doklady vysshey shkoly. Khimiya i khimicheskaye 
tekhnologiya, 1958, Nx 4, pp 635-639 (USSR) 


ABSTRACT: The chemical transformation of explosives is a complex process. 
Parallel and chain reactions occur which vary with temperature. 
The stability of explosives is characterized by the initial 
velocity cf the automatic chemical transformation, the re= 
actions accelerating themselves, and by the infiuence exerted 
by the additions during the reactions. The velocity of gas 
formation of nitre-glycerin at 80° and of tetryl at 40°C in 
dependence on time during the thermal decomposition. There are 
two different types of thermal decomposition in explosives. 

The first type is under the influence of the decomposition 
products cr some impurities, whereby the thermal decomposition 
is highly accelerated. The second type is characterized by a 
relatively slow acceleration cf the thermal decomposition by 
the decomposition products and impurities (nitro amine and 
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SOV /156-58-4-6/49 
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nitro zompounds of the aromatic series). The initial velocity 
of transformation is the typical feature of this type of 
decomposition. 

There are 1 figure ani 10 references, 6 of which are Soviet. 


ASSOCIATION: Muskovskiy khimike-tekhnelosicheskiy institut im D. I. Mende- 
leyeva (Moscow Chemo-Technological Institute imeni D. I. Mende- 


leyev) 


SUBMITTED: April 718, 1958 
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Decomposition of nitroglycrin at elevated temperatures, Zhur.prikl, 
khim, 31 no.3:484-493 Mr '58, (MIRA 11:4) 


1.Moskovakiy khimiko-tekhnologicheskiy institut im. D.I. Mendeleyeva, 
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SOV/76-32.9 -5/37 
AUTHORS; Andreyev, K. K., Glazkova, A. P., laurina, N. D., Svetlov, B.S, 
a jee 
“TITLE: The Theraal Deconpositicn of Nitro esters (Permarcheskiy raspad 
nitroefirov) I. Investigation of the Kinetics of the Decom- 
position of Nitroglscerin and Naitroglycol Accordins to the 
iManometric Methed (1 Issledovaniye kinetakd rusoada nitro- 
glitserina i nitroglikolya manoxetricheskin aetodon) 


PERIODICAL: Zhurnal fizicheskoy Khimai, 1958, Vol 32, Nr 6, 
PP 1726-1738 (USSR) 


ABSTRACT: In the introaaction the Qutnors mention the investigations al- 
Teauy carried out in this field and cxplain them; the papers 
by Robertson (Ref 1), will (VEL) “(Ref 2); S30 s. Roginskiy et 
al. (Ref 4), and A. Yn. Apin, 0. M. Toaes and Yu. B. Khariton 
(Ref 7) are mentioned, As the high temperature-coeftiede nt of 
the decomposition rate of nitroslyeerin dors not depend on a 
high resistance of its molecule but on the neterogeneity of the 
course of decomposition 3 further Iuvestica:tion of this thernal 
decomposition cS peciall under simple conditions tarns out to be 
shicresting. A glaes manuneter with u thin-walled crescent- 
Shaped slass wenbrane was used for the present experiments. The 
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t40, '3b, 


in the thermal decomposition of nitve; 

mioroscopic reaction stages exist is 

alse a recuction of the nitrogen dicxice 

place. Thus, the rate of gas formation does vary with time 
in strist accordance with an equation of a first order reaction. 
In tne case of nitroglycol a similar result was obtained, with 
the aifferenee thut this process procceded more quickly in the 
beginning Experiments carried oat ir the liaai¢ whase at small 
m/v and at tenperatures of from 80 tc '65° zielded values agree- 
ing with thoge obtained by Robertson, although the internediates 
were not removed. The decom,osition in the ligaid phase differs 
fren that in the gas phase oy the ch.r.cter ef the p=f (+) 
eurves and the absolute value of the initia] rate of gas forma- 
tion The effect of the decomposition products on the decom- 


position was investigated. Those with nitregen cioxide were 
carried oat by L. Ye Tsebukhovskaya, ane those with water by 
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G. N. Bespalov, student. Then the author thanks N. M. Emanuel’. 
There are 10 figures, 2 tables, ind 12 references, 6 of which 
are Soviet. 
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SOV/156--59-2-5/48 
Andreyev, K. K, 


On the Physical Heat Resistance of the Crystals of Several 
Explosives (0 fizicheskoy termostoykosti kristallov nekotorykh 
vzryvchatykh veshchestv) 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Khimiya i khimicheskaya 
tekhnologiya, 1959, Nr 2, Bp 244-247 (USSR) 


ABSTRACT: In burning explosives the transition fron combustion to ex- 
Plosion occurs at different pressures, This process is, how- 
ever, in no relation to the rate of combustion, Experiments 
Carried out by I. A. Tereshkin, A. I. Glazkova and P. Pp, 
Popova showed that in the case of combustion of explosives 
under high pressure (500-1000 at) the rate of combustion in- 
creases in proportion to pressure. These values do, however, 
not explain the different behavior of the explosives. The 
present paper is based on the assumption that the tendency 
towards exploding is promoted by fractures in the crystalline 
explosive. Warm gases enter the Yapidly widening fractures 
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vestigate these crystals of explosives were slowly cooled 
down to low temperatures and then thrown into water which 

had room temperature. The temperature difforernce at which a 
splitting up of crystals occurred was determined. Ten, Hexo- 
gen, tetryl and trotyl were found to be sensitive already 

to a difference of 30. Nitroglycerin gunpowder ghowed 

no fractures at a jump of temperature of from -190 to 

+20°. Among the phenomena disturbing the combustion in paral- 
lel layers (porosity, not uniform process of the reaction, 
transition to turbulence) the fourth possibility is the 
splitting up of crystals. Desensitizing of the particles 

with a tough inert film reduces the tendency towards explosion. 
There are 3 Soviet references. 


Moskovskiy khimiko-tekhnologicheskiy institut im. D. I. 
Mendeleyeva 

(Moscow Institute of Chemical Technology imeni D. I. 
Mendeleyev) 
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Andreyey, K-K. (Moscow) SOV/24..59.-4..23733 


The Mechanism of the Origin of Detonation in Explosive 
Bodies " 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 


ABSTRACT: 


Cardi/2 


nauk, Energetika i avtomatika, 1959. Nr 4, pp 188-197 (USSR) 


All explosive bodies ignite when kindled but the subsequent 
behaviour shows wide differences. Some substances such as 
smokeless pewder simply burn; with others, such as 
initiators, the burning is more or less rapidly transformed 
into detonation. Secondary explosives o:cupy an inter- 
mediate position but the burning stability of these 
materials depends on physical structure as well as on 
chemical composition. The various ways of exciting deton~ 
ation (burning under different conditions. by explosion 

at a distance and by shock) are discussed. One basic 
factor is the sudden increase in pressure arising from the 
formation and explosive burning of suspensions of sub~ 
stances in the gaseous explosive products The methods 

by which such suspensions can be formed (penetration of 
gaseous products into porous explosive materials, irregular 
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progress of chemical reactions peculiar to solid bodies, 
the production of turbulence in liquids on burning, 
disintegration of particles of explosave materials on 
sudden heating) are considered. There as 1 figure, 
There are 18 references, 2 of which are Frenth, 2 English 
and 14 Soviet. 
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. 


PHASE I BOOK EariJITATION Sov /5150 


Andreyev, Konstantin Konstantinovic:., and Aleksandr Fedorovich 


~—Betlyayev 


Teoriya vzryvchatykh veshchestv (Theory of Explosive Materials) ae “st: 
Moscow, Oborongiz, 1950. 595 p. Errata slip inserted. 9,000 ge 
copies printed. 


Reviewers: K. K. Snitko, Doctor of Technical Sciences, Professor and 
D. S. Avanesov, Candidate of Chemical Sciences, Docent; Ed.: 
A. I. Gol'binder, Doctor of Technical Sciences; Ed. of Publishing 
House: @G. F, Loseva; Tech. Ed.: L. A. Garnukhina; Managing Ed.: 
S, D. Krasil'nikov, Engineer. 


PURPOSE: This textbook is intended for students in chemical tech- 
nology schools of higher education and in military academies. It 
may also be used by personnel of plants and scientific research 


institutes. 


COVERAGE: The textbook covers the theory of explosives, describing 
slow thermal conversion, combustion, the detonation of explosives, 
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and the physicochemical properties of explosives essential for 
their production. The various applications of explosives are 
outlined. The appendixes contain data on the combustion range 

of gases and vapors mixed with air and with oxygen; sensitivity 
of explosives to shock; oxygen balance of explosives and ingredi- 
ents of explosive mixtures; heats of formation of explosives, 
initial materials, ingredients of explosive mixtures, and ex- 
plosion products; heats of combustion of nitro compounds; equi- 
librium constants; change in the internal energy of gases, graph- 
ite, and solid ingredients of explosion products; molar volumes 
of solid inorganic substances found in explosion products; values 
of second virial coefficients of gaseous explosion products at 
high temperature; and test methods and apparatus for explosives 
according to the State All-Union Standard Specifications. The 
authors thank D. S. Avanesov, A. Ya. Apin, A. I, Gol'binder, 

L. V. Dubnov, A. A. Zaytsev, A. M. Lomova, K. K, Snitko, 

I. V, Tishunin, and N. A, Kholevo. There are 25 references: 


21 Soviet and 4 English. 
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determined. Table 1 shows the composition of the ammonites investigated Ly i 
which contain no nitro ester. On the other hand, pobedite Ty -2 (PU-2), TeaLe 
BY-1 (vp-1), and @IW-3 (VP-3) contains up to 9% of nitro ester mixture. 

Fig. 1 shows the experimental fesults. Hence, the authors conclude that 

the critical diameter of all explosives investigated (except for the 

waterproof pobedite VP-3) lies between 7 and 13 mm at all densities and \ 


ee ae 


at 100-120 atm. This value lies far below the usual measure of blasting 
cartridges. The critical diameter of pobedites is smaller, but the com- 
bustion rate is higher than that of ammonites. The latter also applies to 
dynamites. The rate of combustion decreases with increasing density ; 
(contrary to statements made for other explosives in Ref. 1). The critical Ble 
diameter, as a rule, also decroases in spite of the decreasing combustion 
rate. The authors assume here a considerable effect of the exothermic 
reaction in the condensed phase on the flame propagation. The critical 
diameter of pobedite VP-3 could not be reliably measured by means of the 
method used by the authors. The combustibility of VP-3 proved to be much ae 
higher than that of VP-1 at 100-120 atm. This is probably due to the cal ee 
catalytic effect of the mineral components of admixtures added to the Spee 
saltpeter to make it waterproof. This catalytic effect is, however, not 
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SE A 3/015 
1/,5100 3107/3220 


AUTHORS: Andreyev, K. Kes Glazkova, A» Pe: and Tereshkin, I. A. 
Moscow 


TITLE: The influence of pressure on the burning of liquid explosives 
PERIODICAL: Zhurnal fizicheskoy khimii, ve 35, no. 25 1961, 426-430 


TEXT: The study concerns the combustion of witenslveal in a glass tube of 
3-4 mm diameter at pressures of up to 150 atm. ‘The rate of combustion in- 
creases slowly up to about 20 atm pressure in proportional to the pressure. 


Wy = 0.048 p; then it rises much quicker: Uy 7.5 + 0.518 pu, in 


g/em* sec; p in xg fem") (Fig. 1). This higher rate is due to turbulent 
intermittent burning. The aim of the present investigation was to study the 
zone of transition to intermittent burning. The fact that the higher rate 
of combustion depends on the turbulence of the combustion front and not only 
on the increased amoun ’ 5s with gelatinous nitro- 
glycol: Throughout the ni cs nitro- 
glycol and 3, Kolloxoline showed 
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tion rate with pressure: Uy = 0.075 + 0.0315 (Fig- a)e. “The combustion proé 


ucts of nitroglycol are No, Co, co, (approximate ratio 7T:1)s slight amounts 
of methane, and possibly formaldehyde. Above a certain pressure ~- about 
10 atm - a secondary flame appears due to the final combustion of NO. ‘The 
distance between the secondary and primary flames is 16 mm for pure nitro- 
glycol, p = 12 atm, and an internal tube diameter of 5 mm - 18 mm This 


distance decreases rapidly with increasing pressure: 1 = 1, p71 +85 (Fig. 6) 


For gelatinous nitroglycol, the dietance is shorter. For pure nitroglycol, 
however, this distance begins to vary already at 16-20 atm pressure. Photo- 
graphs taken with a high-speed camera and a photorecorder have shown that 
these variations may be regular or irregular. Finally, it is stated that 
the behavior of the secondary flame does not follow the theory of Ya. B.- 
Zel'dovich and is, thus not decisive for the burning of the liquid. The 
tendency of the products of combustion to create a secondary flame is at- 
tributed not only to thermal but also to more complicated phenomena. Ac- 
cording to studies made by I. I. Polyakov, @ secondary flame will appear 
even at lower pressures when tubes of larger diameters are used. The au- 
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s/076/61 /035/002/013/015 
The influence of pressure ... B107/3B220 : 
thors thank S. V. Chuyko “for making available some illustrations of his 
diploma thesis. A paper of A. F. Belyayev and L. D. Komkova is mentioned. 
,rhere are 13 figures and 1 Soviet-bloc reference. 


ASSOCIATION: Akademiya nauk SSSR Institut khimicheskoy fiziki (Acadeny of 
: Sciences USSR, Institute of Chemical Physics) 


_ SUBMITTED: June 25, 1959 


' Legend to Fig. 1: (x) p in kg/om® ; (y) u, in cm. Pressure dependence of the 
: rate of combustion of liquid nitroglycol. 
Legend to Fig. 2: (x) p in kg/cm?; (y) u,, in emy (1) liquid nitroglycol; 
(2) gelatinous nitroglycol. 5 M 
Legend to Fig. 6: (x) p in kg/em*; (y) 1 in mm; variation of the distance 
between primary and secondary flames as dependent on pressure: (1) liouid 
nitroglycol; (2) gelatinous nitroglycol. The zone of intermittent burning 
is indicated by a broken line. 
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AUTHORS: Andreyev, K. K., and Popova, P. P. 
elses he 
TITLE: Burning of pentaerythrytol tetranitrate 
PERIODICAL: Zhurnal fizicheskoy khimii, v. 55, no. 9, 1961, 1979 - 1984 


TEATs The authors explain the reasons for the different behavior during 
burning of pentaerythrytol tetranitrate (PETN) as compared with other nitro 
esters similar with regard to composition and thermochemical characteristics 


The experiments were made on pressed specimens of PETN ( . a 1.25-1.30 g/an’) 
at constant pressure in the pressure range of 16 - 750 atm. The experiments 
at high pressures were conducted by A. P. Glazkova. PETN is comparatively 
stable to burning; only at a critical diameter of the charge d = 30 mm, it 
burns under atmospheric pressure. The burning rate is only 0.023 g/om? + sec. 
(0.28 for nitrogiycerine and 0.043 g/om@-sec for nitroglycol)+ Only at a 
pressure of 16 atm steady burning sets in at room temperature and d = 6 mm. 
The burning rate is here directly proportional to pressure, and at 30 atm 
it has a value of 0.6 g/cm@-sec. For PETN the combustibility is, there- 
fore, much lower than for nitro-glycerin or nitro-glycol. Nor do two 
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flames (primary and secondary) appear when PETN burns at pressures above 

16 atm, as is characteristic of the burning of nitro-glycol at 10 - 15 atm. 
During the burning of PETN a lower pressure limit (10 atm at room tempera- 
ture) occurs, below which burning does not propagute since heat dissipation 
exceeds heat input. On the other hand, burning of PETN ignited at 
atmospheric pressure cannot propagate at a pressure increase above a certain 
upper pressure limit; 1t is extinguished. At room temperature, this upper 
pressure limit lies at about 2 atm. The extinction is probably due to a 
destruction of the temperature distribution in the molten part of the 
heated layer through beginning autoturbulization according to Landau. ‘his 
assumption was confirmed by experiments with molten PETN, since its burning 
is also suppressed at slightly increased pressures, Two flames appear 
during the burning of molten PETN. The secondary flame which regarding 
intensity and color reminds of the flame of nitro-glycol, appears at 7 - 8 
atm, and keeps a distance of about 2 cm from the surface of the liquid. 

The absence of this second flame during the burning of solid PETN indicates 
that the distance between the two flames is reduced much faster with 
increasing pressure than in the case of nitro-glycol or ethylene glycol 
dinitrate. The burning rate of liquid PETN does not differ very much from 
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the corresponding value for nitro-glycol. In conclusion, it may be said 
that the peculiarities during the burning of PETN may be due to the fact 
that PETN is solid at room temperature. ‘The above-mentioned upper pres - 
sure limit may be used for changing burning into explosion. When large 
amounts of PETN are ignited and the pressure is then increased above the 
upper critical value, the flame is extinguished, but the heated layer re- 
mains and becomes even thicker since exothermic decomposition in it as 
maintained. Moreover, additional heating by the surroundings heated 
during burning is also possible Thus, a flare up of a high amount of 
explosive may occur which may lead to an explosion, especially when the 
PETN is in the form of a powder of low density, so that the hot combus- 
tion products can penetrate into the interior of the powder. When PETN 
burns in the molten state, marked pulsation appears at slightly increased 
pressures (6-3 atm), which leads to a strong neceleration of the 
burning. 1. A. Tereshkin is montioned. There are $ figures, 1 table, and 
3 Soviet references. The reference to the English-luncuage publication 
reads as follows: G. K Adams a. G. W. Stocks, Fourth symposium on 
combustion, Te Wiliiams and Wilkins Co., 1953, p. 239. 
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ASSOCIATION: Akademiya nauk SSSR Institut khimicheskoy ficiki 
(Academy of Seiences USSR, Institute of Chemicsi rhysics) 


SUBMITTED: January 9, +960 
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ANDREYEV. Kuki: BESPALOV, G.N. 
thermal decomposition of nitro esters. Part 2. Effect of water 
on the decouposition of nitroglycerin at elevated temperatures. 
Zhur.fizekham, 35 noel) 2437-2447 N ‘él. (MIRA 14:12) 


Ze Moskevskiy khimiko-tsekhnulogicheskiy institut imeni D.I. 
Nendsieyeva. 

(Nitroglycerin) 

(Water) 
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AUTHORS : Andreyev, K. K., and Kaydymov, B. I. 


TITLE: Thermal decomposition of nitro esters. III. Thermal 
decomposition of pentaerythritol tetranitrate 


PERIODICAL: Zhurnal fizicheskoy khimii, v- 35, no. 12, 1961, 2676 ~ 2686 


TEXT; The decomposition of pentaerythritol tetranitrate (PETN) was 
studied under various conditions, including the admixture of TNT using 

a glass Bourdon manometer. (Kk. K. Andreyev et al., Zh. fiz. khimii, 32, 
1726, 1958) and moderate aegrees of filling 6 (ratio between volume of 
substance and volume of vessel). (1) Decomposition in the melt (145 

- 171°C) is basically the same as with other nitroesters. The initial 
rate of decomposition of molten PETN is approximately 0.5 that of nitro- 
glycerin,and 1.5 that of nitro-glycol. The following data were obtained: 
E = 39,000 cal/mole; decomposition rate constant (rate of gas formation) 


wat 160°C; 6.86«107> 19'9°8, 


wee": factor in the Arrhenius equation: 
(2) With PETN in solution in TNT, two stages were observed: (a) initial 
stage with slowly, ana (bo) with rapidly, accelersting w, the latter due to 
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the hydrolytic effect of the H,0 formed and to the acid decomposition 


ates the destruction of solid PETN if part of it has become liquid. (3) 
The temperature dependence of the decomposition of PsTN is higher in the 
solid than in the molten state. The function log w = f(1/T) is no longer 
linear since partial liquefaction of PLTN sets in, (4) The decomposition 
rate of PETN vapor is at first high, decreasing later. w largely depends 
on 6. Decomposition of PETN vapor occurs 6 - 8 times more rapidly than 


products. This mechanism was not affected by the TNT- TNT only acceler- : 


liquid. Filling the vessel with glass capillaries did not affect w. 
(5) The effect of H,O on solid PiTN at 120°C was the same as for the 
c 


solution in TNT. 0, does not affect the initial w but makes the first 
stage shorter. H,0+0, had an additive accelerating effect on w. From 


these results it is concluded that: (A) the highstability of PLN is not 
due to its chemical structure but to its being in the solid state at 
ordinary temperatures; (3) for maximum Stability, the solute impurities must 
be removed; (C) the kinetics of PaTN decomposition are no different from 
other nitro esters. Maslov who conducted exoeriments with PiTN together 
with K. K. Andreyev in 1939 - 1940 is mentioned There are 12 figures, 
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2 tables ound 9 referencear 3% Sovdet and 6 Hon-Soviet. The two mont 
recent references to bugliuh-language publications read as follows: 

A I. B-. Robertson, J. Soc Chem. Ind., 67, 22, 1948; Cc. E. H. Bawn in 
Chemistry of the solid state; 4. 3 Garner, Butterworths Sc. Pubi., 1955, 
p 254 


ASSOCIATIUN: Moskovskiy khimiko-tekhnologicheskiy institut im. 
b. I. Mende leyeva (Moscow Institute of Chemical Technology 
ameni D I, Mendeleyev) 


SUBMITT 1D: February 17, 1960 
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AUTHORS: Andreyev, K. K. and Kondrikov, B. N. 


TITLE: Burning of mixtures of lead azide and liquid nitroethers 
PERIODICAL: Doklady Akademii nauk SSSR, v. 137, no. 1, 1961, 130-133 
TEXT: A study has been made of the effect of pressure upon the character ie 


and the rate of the burning of mixtures consisting of different amounts 
of lead azide PDN ¢ and liquid nitroethers: nitroglycol, nitroglycerin, and 


nitrodiglycol, which were gelatinized with a small amount of Kolloxoline 
(3%). Moreover, lead styphnite and potassium picrate were examined in- 
stead of tee as the second component. The behavior of the mixtures was 


to be studied near the region in which burning turns into a explosion. 

The mixture was electrically ignited by a nichrome wire in a nitrogen 

or carbon dioxide atmosphere in a narrow glass tube inside a bomb . Pres- 
sure varied from 1 to 70 atm. The type of burning was recorded by a 
photorecorder or a film camera. Experiments have shown that lead azide- 
containing nitroglycol mixtures (10/ and more PbN,) in a lower pressure 
range either are not ignited at all, or are banddty extinguished or explod 
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after ignition. The more PON; is contained in the mixture, the more 


readily an explosion may occur. An explosion is also promoted if the ni- 
chrome wire penetrates the mixture to a greater depth and does not get 
in contact with nitroglycol alone. By an increase of pressure it is 

- possible to prevent both extinction and explosion, or to cause the mix-+ 
ture to burn. The higher the azide content, the higher will be also 
the pressure (Bia) from which on the mixture will be combustible. 
Poy 7 4-100 (1.32m) kg/cem* holds for this function, m being the PON, 
content in g/om?. The burning rate is proportional to the pressure: 


u= [a exp (bm)} p. If m is expressed in g/om? and p in kg/cm”, then 


a = 0.035, b = 1.31. Fig. 1 shows the critical pressures of the mixtures 
with different PbN, contents as well as the dependence of the burning 
rate on pressure. Fig. 2 shows the effect of the PDN ¢ content, of the 


mode of ignition, and cf pressure on the charscter of the process in the 
case of nitroglycol. The mixtures of Pon, with other nitroethers behave 
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steadiness of burning. This effect is explained in a natural way, basing 
on the theory (Ref. 2, K. K. Andreev, Proc. Roy, Soc, A246, 257,1958) ac- 
cording to which the passage of burning into an explosion on the ignition 
of en explosive layer is connected with the fact that the chemical re- 
action covers a certain critical thickness. The explosion of this layer 
(more precisely, a suspension of explosive particles) effects the ex- 
plosion of the remaining part of the charge if a sufficiently high pres- 
sure jump has been brought about. If this jump is insufficient, extinc- 
tion or pulsating combustion will be brought about. The explosion of 


the suspension is also dependent on the time during which the PDN ¢ remains 


in the heated state. If this time is shorter than the induction period 
PbN. will be burned before inflammation occurs. Nitrodiglycol mixtures 
confaining potassium picrate instead of PbN- burn slowly at a low content 
(5% of potassium picrate) and atmospheric pressure , extinguish between 

7 and 20%, and at 24% and over of potassium picrate they burn at a higher 
rate which rises with rising picrate content. The inability to burn in 
the intermediate range is explained by the fact that the hot layer 

is intermixed by microinflammation of the picrate particles. Heat con- 
vection is then accelerated, while the evaporation of the nitroe:her 
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requires even more heat. Data obtained by the authors permit a more 
accurate estimate of the burning rate of PON ¢ than has hitherto been 


rendered possible by the findings of other researchers. This rate is 
apparently much lower than that of lead styphnate and approaches that 
of mercury fulminate (1.5 cm/sec at atmospheric pressure). A PON rate 


of 3.5 cm/sec at atmospheric pressure has been found by extrapolation. The 
conclusion ia therefore drawn that the great unsteadiness of PbN burning 
is associated not only with its high burning rate but also with an inten- 
sive dispersion in ignition as well as with the explosion-like combustion 
of the resulting suspension. Papers by A. F. Belyayev, B. S. Svetlov, 

and A. Ye. Fogel'zang are mentioned. There are 3 figures and 3 references: 
2 Soviet-bloc and 1 non-Soviet-bloc. 


ASSOCIATION: Moskovskiy khimiko-tekhnologicheskiy institut im. D. I. 
fendeleyeva 
(Moscow Institute of Chemical Technology imeni D. I. 
Mendeleyev) 
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main actors determining the explosion hazard under 


thods for its evaluation 


vy. 35, no. 9, 1962, 
view of the lack of pre- 
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ana of friction on 


the latter part of the paper 


the author reviews critically the most convenient laboratory me- 


thods used to determine 
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heat and pressure by mechanical means in an amount sufficient to 
result in combustion and explosion depends on the given conditions 
of deformation and on tne ease of deformability of the material. The 
required stimulus is generally lesser for difficulty deformable sub- 
stances, and is most conveniently determined by using a ‘glancing 
blow! wethod, on an apparatus adapted by Kozlov from that of Bowden. 
It is stressed that Kozlov-Bowden tests should be supplemented by 
determinations of the inflammability and susceptibility towards de- 
tonation. 
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3 K, e 
AUTHOR: Andreyev 2 K ay 


TITLE; ;»>Factors determining the origination of explosive by impact G 
and frtetion and methods of evaluating the sensitivity of an ex- { 
plosive to mechanical action. Factors determining origination of 
explosion by impact and friction 


SOURCE: Sea vzrytvchaty#kh vashchestv, sbornik statey, 1963 
37-53 


TOPIC TAGS: explosive , sensitivity of explosive, No. 1 impact 
tester, No. 2 impact tester, impact testing machine, critical dia- 
meter of explosive. 


ae 
ABSTRACT: Origination of an explosion through mechanical action aOR! ‘. 
an explosive is determined by the origination of localized heat-ups = . 
in the substance. These heat-ups can be formed through a non-uniform .. : 
flow of the explosive; through contraction of the gas bubbles in the! | 


explosive; and, through friction of high-melting admixtures or hard ° 
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‘surfaces which contain explosive between them, The development of a |: 
chemical reaction, originating in the heat-up centers, to combustion 
and explosion depends upon the temperature of these centers, their 
sizes and pressure, The complex of the properties of an explosive |; 
must be determined for an integral evaluation of the sensitivity. | 
These include frequency of explosions on the Nos, 1 and 2 impact 
testing machines, friction testing, ability to transmit the detona- 
tion to a distance, critical diameter of the charge during combustion 
and detonation, It should be kept in mind that the real hazard of ee 
the origination of an explosion through mechanical action will also | ‘ 
strongly depend upon the conditions of those actions determining the 
possibility of a flow of the explosive and thus causing localized 
heat-ups. It also depends upon the maintenance of a pressure cone 
ducive to the development of the forming transformation into ex- : 
plosion, "This paper was written in 1956. Certain considerations in 
this article originated through discussions with N. A. Kholevo, whom 
the author mentions with deep appreciation.” Orig. art. has: no 
graphics, 
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AUTHORS: Andreyev, K. K. Terebilina, Yu. A Z') 


TITLE: Explosion through impact and patterns of sensitivity of ex- 
plosives to mechanical action. Mechanism of creating an explosion 
through impact 4 


SOURCE: eo vary*vchaty#kh veshchestv, sbornik statey, 1963, 
3=72 


TOPIC TAGS: explosive , sensitivity of explosive , impact testing 
machine. 


ABSTRACT: Authors proposed a complex method for determining the: 
specific sensitivity of an explosive to mechanical metion. The 
explosive is subjected to impact between the faceshtdf two large-dia- 
meter rollers wherein the space encircling the junction of the rollers 
‘is open. The amount of weighed portion of the explosive as well as 


its distribution on the face of the roller is altered, The advantage 
of this method in comparison to standard ones is the great ability to 
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differentiate chemical and physical factors and an efficient design: 
of the instrument which actually increases its longevity and uniform- 
ity of test conditions, and, at the same time, reducing the costs of 
these tests, Orig. art. has: 3 tables, 
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‘AUTHORS: Andreyev, K. K.; Torebilina, Yu, A. ly 


“TITLE: Effect of air inclusions upon onset of explosion through 


SOURCE: Teorlya vzryivchaty#khveshchestv, sbornik statey, 


TOPIC TAGS: explosive , air inclusion during explosion, nitro- 
glycerine, lead azide 


ABSTRACT: Authors performed experiments to compare the sensitivity _ 
of some liquid and solid oxplosives. The experiments were conducted . 
‘in a roll-type apparatus. Nitroglycerine,’ lead’bzide'and other 
highly-sensitive explosives produced a High éxplosion \frequency when 
the sphere used for detonation is positioned, not on top of the 
exploded material, but some distance above it. It was also estab- 
lished that an increase or considerable decrease in the high 
explosive liquid decreases the explosion frequency. Thus, the 
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: AUTHORS: Andreyev, K. K.$ Terebilina, Yu. A. 


TITLE: Mechanism of onset of explosion during testing for shock 
sensitivity in roller instrument 


SOURCE: teontys vzrytvchaty#kh veshchestv, sbornik statey, 1963, 
1-69 arr x 
MOPIC TAGS: explosive’, shock sensitivity, shock sensitivity test yo 
-4mpact tester for explosive , No. 1 explosive tasting machine, No. 2 | 
explosive testing machine me 


ABSTRACT: Authors carried out a number of experiments in order to 
prove that the flow of an explosive in the circular space of a roller 
4nstrument can lead to an explosion. They also wanted to gain pre~ 
cise knowledge as to why such a flow will lead to an explosion. They 
also found that, under ordinary test conditions, evenyorganic, non- 
explosive substances decompose on the impact tostor.;Tnis pointed 
out the fact that the flow during impact leads fo a Gronounced heat- 
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_ing. Two variations of an impact testing instrument were used. Orle - 


series of tests was carried out to explain the effect of a change in 


the directional movement of an explosive, Results are shown in a 
. table outlining the various conditions of testing end data obtained 
through these test modifications, Another series of tests was 
carried out wlth a limitation of the efflux of a liquid explosive. A 
-third series of tests were performed under conditions where there was 
no explosive between the roller faces of the roller machine, Tetryl “ 
was used in the tests, Authors conclude that those flow condit{ons 
which bring about an explosion in the instrument are very specific 
and, therefore, the test results produce only a very conditional 
characteristic of the sensitivity of an explosive. Orig. art. has: 
6 figures and 2 tables, 
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